Shark cytotoxic macrophages interact with target membrane amino groups.
The types of target structures recognized by cytotoxic macrophages have been described for various microorganisms, but have not been defined for tumor cells. Tumoricidal macrophages are selective in their destructive mechanisms, sparing normal cells while directing their lytic machinery toward neoplastic targets. The cytotoxic activity of macrophages from a primitive vertebrate, the nurse shark, closely resembles the activity of mammalian tumoricidal macrophages. Host defense mechanisms of these animals appear to rely on antigen nonspecific cellular effector systems, and it has been postulated that macrophage-mediated cytotoxicity plays a dominant role in protection during periods of decreased environmental temperatures when lymphocyte responses of poikilothermic vertebrates are compromised. Similar to mammalian tumoricidal macrophages shark macrophages display selective recognition of target cells. Previous studies showed that TNP modification of targets was protective, preventing recognition by the shark spontaneously cytotoxic macrophage. Additionally, it was shown that cytotoxic activity was inhibited in a dose dependent fashion by the addition of excess unlabeled targets. In the present study, similar inhibition experiments with hapten-modified targets have been used to determine the nature of the target structures recognized by the shark cytotoxic macrophage. Cold targets modified with haptens which react covalently with free amino groups on cell membranes, trinitrobenzene sulfonic acid (TNBS) and flourescein isothiocyanate (FITC), are not recognized by the cytotoxic macrophage. The relative amount of membrane bound TNP was correlated with inhibition of cytotoxicity. Conversely, target cells modified with sulfhydryl reacting reagents, N-iodoacetyl-N'-(5-sulfonic-1-naphthyl) ethylene diamine and dithionicotinic acid, are recognized similarly to untreated targets. Moreover, TNP-containing lipids, permitted to diffuse into target membranes without covalent binding, do not alter target recognition, indicating that TNP itself has no effect on macrophage:target interaction. From these data, it is concluded that the shark cytotoxic macrophage interacts with membrane bound amino, but not sulfhydryl groups. The ability to distinguish between membrane structures may have appeared early in evolution as a means of preserving self cells while retaining protective nonspecific cytotoxic mechanisms.